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A film (12) which is a blend of a 
thermoplastic polymer and an inorganic 
filler is fed between a first roll (52) and 
a second roll (54). The first roll has a 
plurality of toothed regions (56) spaced 
apart by a plurality of grooved regions 
(58). The toothed regions include a . 
plurality of teeth (57). The second roll 
has a plurality of teeth (61) which mesh 
with the teeth on the first roll. As the 
film is fed between the first roll and the 
second roll the portion of the film passing 
between the grooved regions on the first 
roll and the teeth on the second roll 
remains substantially planar forming first 
regions (64) in the film while the portion 
of the film passing between the teeth on 
the first roll and the teeth on the second 
roll are formed into second regions (66) 
having raised rib-like elements. 




FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


Cote d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 98/51475 v PCT/IB98/00663 

1 



METHOD FOR FORMING A BREATHABLE FILM 



FIELD OF THE INVENTION 

The present invention relates to a method for forming a breathable film, and 
more particularly, to a method for forming a breathable film comprising a blend of a 
thermoplastic polymer with an inorganic material. The breathable film is particularly 
useful as a backsheet on a disposable absorbent article. 

BACKGROUND OF THE INVENTION 

Infants and other incontinent individuals wear disposable absorbent articles such 
as diapers to receive and contain urine and other body exudates. Absorbent articles 
function both to contain the discharged materials and to isolate these materials from the 
body of the wearer and from the wearer's garments and bed clothing. Disposable 
absorbent articles having many different basic designs are known to the art. It is also 
known that the exterior of disposable diapers can be covered with a flexible, liquid and 
vapor impervious sheet to prevent any absorbed liquid from passing through the diaper 
and soiling adjacent articles such as clothing, bedding and the like. These outer covers, 
generally referred to as backsheets, are often constructed from fluid impervious films 
such as polyethylene. Although such backsheets do prevent liquid from passing 
through the diaper, they also can make the diaper feel hot and uncomfortable to wear 
because of their impermeability to air and/or moisture. 

Backsheets which are pervious to vapor are generally known as breathable 
backsheets and have been described in the art. In general, these backsheets are 
intended to allow the passage of vapor through them while retarding the passage of 
liquid. For example, U.S. Pat. No. 3,156,342 issued to Crowe, Jr. on November 10, 
1964 teaches the use of a microporous film as a breathable backsheet. U.S. Pat. No. 
3,881,489 issued to Hartwell on May 6, 1975 teaches a breathable backsheet 
comprising in combination two layers, the first of which is a low void volume 
perforated thermoplastic film and the second of which is a porous high void volume 
hydrophobic tissue. U.S. Pat. No. 3,089,86 issued to Sisson on November 2, 1976 
teaches a breathable backsheet provided with tapered hollow bosses which prevent the 
passage of liquids while allowing vapors to readily pass. 
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Of the breathable backsheets, microporous films are most commonly used. 
Microporous films typically comprise a blend of a thermoplastic polymer and an 
inorganic filler such as calcium carbonate. The blend undergoes pore formation upon 
stretching as the inorganic filler separates from the polymer due to stress concentration. 
The formation of micropores permits the film to be breathable allowing the passage of 
vapor through the micropores while retarding the passage of liquid. 

It is an object of the present invention to provide a novel process for forming a 
a breathable film from a blend of a thermoplastic polymer with an inorganic material. 

SUMMARY OF THE INVFNTTON 

In accordance with the present invention, there is provided a method for 
forming a breathable film. The film is comprised of a blend of a thermoplastic 
polymer with an inorganic material being selected from the group consisting of 
calcium carbonate, clay and titanium dioxide, with the preferred inorganic filler being 
calcium carbonate. The blended film is fed between a pair of opposing first and 
second rolls. The first roll comprises a plurality of toothed regions spaced apart by a 
plurality of grooved regions wherein the toothed regions comprises a plurality of 
teeth. The second roll comprises a plurality of teeth which mesh with the teeth on the 
first roll. As the film is fed between the first and said second rolls the portion of the 
film passing between the grooved regions on the first roll and the teeth on the second 
roll remains substantially planar forming a first region in the film while the portion of 
the film passing between the teeth on the first roll and the teeth on the second roll is 
formed into second regions having raised rib-like elements. 

BRIEF DESC RIPTION OF THE DRAWTNCS 
While the specification concludes with claims particularly pointing out and 
distinctly claiming the present invention, it is believed that the present invention will be 
better understood from the following description in conjunction with the accompanying 
drawings, in which like reference numerals identify like elements and wherein: 

Fig. 1 is a schematic illustration of an exemplary process for forming the 
breathable film of the present invention; 

Fig. 2 is an enlarged illustration of the opposing pairs of rolls of the process of 

Fig. 1; 

Fig. 3 is a plan view illustration of a preferred embodiment of a breathable 
polymeric film having a first region and a second region of the present invention with 
the rib-like elements of the second region facing toward the viewer; 
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Fig. 3 A is a segmented, perspective illustration of the breathable film of Fig. 3 in 
an untensioned condition; 

Fig. 4 is an enlarged photograph of the breathable film of the present invention; 

Figs. 4A and 4B are enlarged photographs of the breathable films cross-section 
illustrating the formation of micropores in the portions of the film which have been 
stretched or thinned; 

Fig. 5 is an illustration of an alternative embodiment of the opposing pairs of 
rolls of the process of Fig. 1 ; 

Fig. 6 is an illustration of another embodiment of the opposing pairs of rolls of 
the process of Fig. l;and 

Fig. 7 is a schematic illustration of an alternative process for forming the 
breathable film of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
While the present invention will be described in the context of a method for 
producing a breathable film which is particularly well suited for use as a backsheet on a 
disposable absorbent article such as a disposable diaper, sanitary napkin, or bandage 
the present invention is in no way limited to such application. The detailed description 
of the method herein will allow one skilled in the art to readily adapt the present 
invention to other applications 

Referring to Fig. 1 there is schematically illustrated at 10 a process for forming 
a breathable material of the present invention. According to the present invention, a 
film 12 is unwound from supply roll 11 and travels in the direction indicated by the 
arrows associated therewith as the supply roll 11 rotates in the direction indicated by 
the arrows associated therewith. The film 12 comprises a blend of a thermoplastic 
polymer with an inorganic material. Suitable thermoplastic polymers include 
polyolefins such as polyethylenes, including linear low density polyethylene (LLDPE), 
low density polyethylene (LDPE), ultra low density polyethylene (ULDPE), high 
density polyethylene (HDPE), or polypropylene and blends thereof with the above and 
other materials. Examples of other suitable thermoplastic polymers which may also be 
used include, but are not limited to, polyester, polyurethanes, compostable or 
biodegradable polymers, heat shrink polymers, thermoplastic elastomers, and 
metallocene catalyst-based polymers (e.g., INSITE® available from Dow Chemical 
Company and Exxact® available from Exxon). 

The inorganic material or filler is selected from the group consisting of calcium 
carbonate, clay and titanium dioxide, with the preferred inorganic filler being calcium 
carbonate. Inorganic fillers having a particle size of from about 1 to about 5 microns 
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and constitute of from about 5 to about 70 percent by weight of the blend, preferably 
from about 20 to about 60 percent by weight of the blend. The inorganic filler may be 
coated with a fatty acid ester to obtain higher loadings in the polymer. 

The inorganic filler and the thermoplastic polymer are blended together to form 
a homogeneous mixture in a suitable mixing extruder, or in a separate preliminary 
compounding step. The mixture is then cast or blown into a film. 

From the supply roll 1 1 the film 12 is fed through a nip 51 of a pair of opposing 
rolls 52 and 54 of apparatus 50. The apparatus 50 is more clearly shown in Fig. 2. 
Roll 52 comprises a plurality of toothed regions 56 and grooved regions 58 extending 
about the circumference of the roll. The toothed regions 56 include a plurality of teeth 
57. Teeth 57 are substantially parallel to the axis of roll 52. Roll 54 comprises a 
plurality of toothed regions 60 and grooved regions 62 extending about the 
circumference of the roll. The toothed regions 60 include a plurality of teeth 61. 
Teeth 61 are substantially parallel to the axis of roll 54. The grooved regions 58 of roll 
52 are aligned with the grooved regions 62 of roll 54. Similarly, the toothed regions 
56 of roll 52 are aligned with the toothed regions 60 of roll 54 permitting teeth 57 of 
roll 52 to engage or intermesh with teeth 61 of roll 54. The portions of the film 12 
passing between the grooved regions 58 and 62 will be unformed, i.e., the film 12 will 
not be formed or stretched and will remain substantially planar, while the portions of 
the film passing between toothed regions 56 and 60 will be formed and/or stretched 
producing rib-like elements in the film. 

Conventional drive means and other conventional devices which may be utilized 
in conjunction with the apparatus of Fig. 1 are well known and, for purposes of clarity, 
have not been illustrated in the schematic view of Fig. 1. 

The above sequence may be repeated any number of times until the desired 
properties are obtained. Furthermore, the degree of engagement of opposing rolls, the 
dimension, shape and spacing of the teeth on the opposing rolls, and the size of the 
rolls can be chosen to produce the desired properties. 

Referring now to Fig. 3 there is illustrated a preferred embodiment of a 
breathable film 12 after having passed through the pair of opposing rolls 52 and 54 of 
apparatus 50. The breathable film 12 is shown in Fig. 3 in its substantially untensioned 
condition. The breathable film 12 is particularly well suited for use as a backsheet on 
an absorbent article, such as a sanitary napkin or a disposable diaper. The film 1 2 has 
two centerlines, a longitudinal centerline, which is also referred to hereinafter as an 
axis, line, or direction "1" and a transverse or lateral centerline, which is also referred to 
hereinafter as an axis, line, or direction "t". The transverse centerline "t" is generallv 
perpendicular to the longitudinal centerline "1". 
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Referring now to Figs. 3 and 3 A, film 12 includes a network of distinct regions. 
The network includes at least a first region 64 and a second region 66. Film 12 
includes a transitional region 65 which is at the interface between the first region 64 
and the second region 66. Film 12 has a first surface 52a and an opposing second 
surface 52b. In the embodiment shown in Figs. 3 and 3A, the film includes a plurality 
of first regions 64 and a plurality of second regions 66. The first regions 64 have a first 
axis 68 and a second axis 69, wherein the first axis 68 is preferably longer than the 
second axis 69. The first axis 68 of the first region 64 is substantially parallel to the 
longitudinal axis of the film 12 while the second axis 69 is substantially parallel to the 
transverse axis of the film 12. The second regions 66 have a first axis 70 and a second 
axis 71. The first axis 70 is substantially parallel to the longitudinal axis of the film 12, 
while the second axis 71 is substantially parallel to the transverse axis of the film 12. In 
the preferred embodiment of Fig. 3, the first regions 64 and the second regions 66 are 
substantially linear, extending continuously in a direction substantially parallel to the 
longitudinal axis of the film 12. 

The film 12 is comprised of at least a first region and a second region, wherein 
the first region is visually distinct from the second region. As used herein, the term 
"visually distinct" refers to features of the film which are readily discernible to the 
normal naked eye when the film or objects embodying the film are subjected to normal 
use. 

In the preferred embodiment shown in Figs. 3 and 3 A, the first regions 64 are 
substantially planar. That is, the material within the first region 64 is in substantially 
the same condition before and after the formation step undergone by film 12. The 
second regions 66 include a plurality of raised rib-like elements 74. The rib-like 
elements 74 have a first or major axis 76 which is substantially parallel to the transverse 
axis of the film 12 and a second or minor axis 77 which is substantially parallel to the 
longitudinal axis of the film 12. The first axis 76 of the rib-like elements 74 is at least 
equal to, and preferably longer than the second axis 77. Preferably, the ratio of the first 
axis 76 to the second axis 77 is at least about 1 : 1 or greater, and more preferably at 
least about 2: 1 or greater. 

The rib-like elements 74 in the second region 66 may be separated from one 
another by unformed areas. Preferably, the rib-like elements 74 are adjacent one 
another and are separated by an unformed area of less than 0.10 inches as measured 
perpendicular to the major axis 76. of the rib-like elements 74, and more preferably, the 
rib-like elements 74 are contiguous having no unformed areas between them. The 
dimension of the rib-like elements can also be varied. A more detailed description of a 
film having first and second regions as shown in Figs. 3 and 3 A can be found in U.S. 
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Pat. No. 5,518,801 issued to Chappell et al. on May 21, 1996 which is incorporated 
herein by reference. 

Referring now to Fig. 4 there is shown an enlarged photograph of the film 12 
after having passed through a pair of opposing rolls of the present invention, like 
i opposing rolls 52 and 54 of apparatus 50. As can be seen in Fig. 4, the film 12 includes 
substantially planar first regions 64 and second regions 66 which include raised rib-like 
elements 74. The portions of the film 12 forming the rib-like elements 74 of the second 
region 66 have been stretched or thinned as opposed to the thicker first regions 64 
which have not been stretched or thinned. While the second regions 66 have been 
stretched or thinned, the stretching or thinning is not necessarily uniform throughout 
the second regions 66. 

Figs. 4A and 4B are enlarged photographs of portions of the films cross- 
section. The portion of the film in Fig. 4 A has been stretched to a greater degree than 
the portion of the film in Fig. 4B and as a result has a thickness dimension less than that 
of the portion of the film in Fig. 4B. In addition to having a reduced thickness, the film 
shown in Fig. 4A has an increased pore volume compared to the film shown in Fig. 4B. 
The stretching of the film separates the inorganic filler from the polymer due to stress 
concentration creating pores in the film. The formation of micropores permits the film 
to be breathable allowing the passage of vapor therethrough while retarding the 
passage of liquid. 

One measurement of breathability is the moisture vapor transmission rate 
(MVTR) of the material. In order to reduce humidity and heat buildup within the 
diaper, it has been found that the breathable film of the present invention when used as 
a backsheet on a disposable diaper should have a moisture vapor transmission rate of 
from about 500 g/m 2 /24 hr. to about 5000 g/m 2 /24 hr., more preferably from about 
1000 g/m 2 /24 hr. to about 5000 g/mV24 hr , and most preferably from about 2000 
g/m 2 /24 hr. to about 5000 g/m 2 /24 hr. 

The moisture vapor transmission rate is measured by the method set forth 
below. A known amount of CaCl 2 is put into a flanged cup. A sample material is 
placed on top of the cup and held securely by a retaining ring and gasket. The 
assembly is then weighed and recorded as the initial weight. The assembly is placed in 
a constant temperature (40°C) and humidity (75% RH) chamber for five (5) hours. 
The assembly is then removed from the chamber and allowed to equilibrate for at least 
30 minutes at the temperature of the room where the balance is located. The assembly 
is then weighed and recorded as the final weight The moisture vapor transmission rate 
is calculated and expressed in g/m 2 /24 hr using the following formula: 
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MVTR = (final weight - initial weight^ x 24.0 

area of sample in meters x 5.0 (time in chamber) 

Another measurement of breathability is the oxygen permeation rate (OPR) of 
the material. In order to reduce humidity and heat buildup within the diaper, it has 
been found that the breathable film of the present invention when used as a backsheet 
on a disposable diaper should have a oxygen permeation rate of from about 3 cu. 
meters/sq. meter/24 hrs. to about 20 cu. meters/sq. meter/24 hrs. 

The oxygen permeation rate is measured by the method set forth below. The 
rate of oxygen permeation through a material is measured using a glass chamber with 
an oxygen monitor and probe. A sample is cut approximately equal in diameter to an 
aluminum foil disc having a 12 cm diameter, Mocon Part #025-493. The sample is 
placed on top of the disc. The glass chamber is placed on the disc and a circle is 
traced. The circle in the sample is cut. Once prepared, the sample disc (foil side 
down) is clamped between the glass chamber containing the probe and the center glass 
piece. A circular piece of rubber is placed between the center glass piece and the open 
ended glass chamber and sealed with a second clamp. The chamber is flushed with 
nitrogen to a concentration of 0.1% oxygen on both sides of the film. One side is then 
exposed to air (20.9% oxygen), and the times required to reach predetermined oxygen 
concentrations on the opposite side of the film are recorded. The permeation rate of 
oxygen through the sample is then calculated using the following formula: 

OPR= (5.57* lO^volumefmU) 

(average time (sec)) 

Where: 

(5.57 * 10 4 ) = Constant value incorporating the slope (time in minutes vs % 

oxygen level change (0.5%)), 1% oxygen level of interest, 
conversion of seconds to minutes, conversion of minutes to 
days and surface are of sample (0.775 in 2 ); 

Volume = Measured volume of the glass chamber containing the oxygen 

probe; 

Average time = Average value of the time interval associated with a 0.5% 

increase in oxygen concentration. 

Prior to undergoing the process of the present invention the bliended film has a 
moisture vapor transmission rate of less than about 100 g/m 2 /24 hr. and an oxygen 
permeation rate of less than about 0.5 cu. meters/sq. meter/24 hrs. Thus blended film 
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does not provide the desired breathability achieved by the film after having undergone 
the process of the present invention. 

As seen in Figs 3A and 4, the method of the present invention expands the film 
out of the x-y plane, i.e., in the z direction to provide the film with an increased caliper 
via the raised rib-like elements. In contrast, traditional incremental stretching 
equipment, such as disclosed in U.S. Pat. No. 4,1 16,892 issued to Schwarz on Sep. 26, 
1978, expands the film in the x-y plane, in either the longitudinal or transverse 
directions or both. Thus, traditional incremental stretching equipment produces a film 
of larger planar dimension, e.g., a film having a larger width and/or length dimension. 
Producing a film of larger dimension may be undesirable in certain circumstances as 
this may require modifying existing production equipment to handle the larger film. 

In addition to providing the film with breathability, the process of the present 
invention provides a film having a cloth-like appearance. This is particularly important 
if the film is to be used as a backsheet on a disposable diaper. Furthermore, the present 
invention may also provide the breathable film with elastic-like properties allowing the 
film to stretch under relatively low forces. The ability to stretch under normal wearing 
forces can be very beneficial for disposable diapers to provide increased comfort and 
improved fit for the wearer. 

As opposed to being unwound from a supply roll as shown in Fig. 1 , the film 12 
may fed through the nip 51 of opposing rolls 52 and 54 without first being stored on a 
supply roll. For example, the film 12 may be fed through the nip 51 directly from an 
extruder. 

After the film 12 has been fed through the nip 51 of opposing rolls 52 and 54 
the film 12 may be wound up onto a take-up roll. Alternatively, the film may be fed 
directly to a disposable absorbent article converter where it forms the backsheet of a 
disposable absorbent article. 

Examples of disposable absorbent articles are described in U.S. Pat. No. 
4,950,264, issued to Osborn on Aug. 21, 1990; U.S. Pat. No. 4,425,130, issued to 
DesMarais on Jan. 10, 1984; U.S. Pat. No. 4,321,924, issued to Ahr on Mar. 30, 1982; 
U.S. Pat. No. 4,589,876, issued to Van Tilburg on Aug. 18, 1987; U.S. Pat. No. 
3,860,003, issued to Kenneth B. Buell on Jan. 14, 1975; and U.S. Pat. No. 5,151,092 
issued to Kenneth B. Buell et al. on Sept. 29, 1992. Each of these patents are hereby 
incorporated herein by reference. 

While the entire portion of the film may be subjected to the forming operation, 
the present invention may also be practiced by subjecting to formation only a portion 
thereof. For example, it may be desirable to provide specific portions the diaper 
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backsheet with breathability, such as the side portions while leaving other portions, 
such as the central portion of the backsheet nonbreathable. 

After being formed as described above, the breathable film of the present 
invention may be secured to other materials to form a laminate. Preferably, the 

5 breathable film of the present invention is secured to a non woven web. The non woven 
web may comprise natural fibers (e.g., cotton or wood fibers), or may comprise 
synthetic fibers such as polyethylene, polypropylene, polyester, or any combination of 
such fibers. The nonwoven web may be carded, spunmelt, meltblown, or air-through 
bonded, or have any other characteristic or be manufactured in any manner known in 

o the art. Nonwoven webs are preferred when the laminate is to be used as a diaper 
backsheet as the nonwoven web forms the outermost cover of the diaper providing the 
diaper with a cloth-like look and feel. Further, the outer nonwoven web cover may 
provide the diaper with a landing zone capable of engaging the hooks of a hook and 
loop type fastener. Other embodiments are contemplated wherein the breathable film is 

5 secured to other materials such as woven webs, foams, scrims, films, loose fibers, or 
any other material or combination that will give the diaper a cloth-like look and feel. 

The laminates may be made by any number of methods known to those skilled 
in the art. Such bonding methods include but are not limited to heat bonds, adhesive 
bonds (using any of a number of adhesives including but not limited to spray adhesives, 

o hot melt adhesives, latex based adhesives and the like), pressure bonds, ultrasonic 
bonds, dynamic mechanical bonds, sonic bonds, or any other suitable attachment 
technique or combinations of these attachment techniques as are known in the art. 

Alternatively, the blended film may first be secured to another material to form 
a laminate prior to being formed according to the method of the present invention as 

s described above. The laminate may comprise any of the aforementioned structures. In 
an especially preferred embodiment, the laminate is formed by extruding the breathable 
blend onto a nonwoven web. The blended film is extruded directly onto a nonwoven 
web while still in a partially molten state, thereby bonding the blended film to one side 
of the nonwoven web. The laminate may then be subjected to the process of the 

o present invention. Alternatively, the laminate may be formed by vacuum laminating a 
nonwoven web to the breathable blend. The laminate may then be subjected to the 
process of the present invention. 

Referring now to Fig. 5 there is shown an illustration of an alternative 
embodiment of the opposing pairs of rolls of the process of Fig. 1. From the supply 

s roll 1 1 the film 12 is fed through a nip 151 of a pair of opposing rolls 152 and 1 54 nt 
apparatus 150. Roll 152 comprises a plurality of toothed regions 156 and grooved 
regions 158 extending about the circumference of the roll. The toothed regions I 
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include a plurality of teeth 157. Teeth 157 are substantially parallel to the axis of roll 
1 52. Roll 1 54 comprises a plurality of teeth 16 1 extending about the circumference of 
the roll. Teeth 161 are substantially parallel to the axis of roll 154. Teeth 157 of roll 
152 engage or intermesh with teeth 161 of roll 154. The portions of the film 12 
passing between the grooved regions 158 of roll 152 and the teeth 161 of roll 154 will 
be unformed, i.e., the film 12 will not be formed or stretched and will remain 
substantially planar, while the portions of the film passing between toothed regions 156 
comprising teeth 157 and the teeth 161 of roll 154 will be formed and/or stretched 
producing rib-like elements in the film. 

Referring now to Fig. 6 there is shown an illustration of an alternative 
embodiment of the opposing pairs of rolls of the process of Fig. 1 . From the supply 
roll 11 the film 12 is fed through a nip 251 of a pair of opposing rolls 252 and 254 of 
apparatus 250. Roll 252 comprises a plurality of toothed regions 256 and grooved 
regions 258 that extend parallel to the axis of roll 252. The toothed regions 256 
include a plurality of teeth 257. Teeth 257 are substantially perpendicular to the axis of 
roll 252. Roll 254 comprises a plurality of teeth 261 extending about the 
circumference of the roll. Teeth 26 1 are substantially perpendicular to the axis of roll 
254. Teeth 257 of roll 252 engage or intermesh with teeth 261 of roll 254. The 
portions of the film 12 passing between the grooved regions 258 of roll 252 and the 
teeth 261 of roll 254 will be unformed, i.e., the film 12 will not be formed or stretched 
and will remain substantially planar, while the portions of the film passing between 
toothed regions 256 comprising teeth 257 and the teeth 261 of roll 254 will be formed 
and/or stretched producing rib-like elements in the film. 

Fig. 7 is a schematic illustration of an alternative process for forming the 
breathable film of the present invention. According to the present invention, a film 312 
is unwound from supply roll 311 and travels in the direction indicated by the arrows 
associated therewith as the supply roll 311 rotates in the direction indicated by the 
arrows associated therewith. The film 312 comprises a blend of a thermoplastic 
polymer with an inorganic material. From the supply roll 311 the film 312 is fed 
through a nip 351 of a pair of opposing rolls 352 and 354 of apparatus 350. The 
opposing rolls 352 and 354 may be any one of those shown in any one of Figs. 2, 5 or 
6. After having been formed by apparatus 350 the film 312 is fed through a nip of a 
pair of opposing rolls 452 and 454 of apparatus 450. The opposing rolls 452 and 454 
may be any one of those shown in any one of Figs. 2, 5 or 6. 

The above sequence may be repeated any number of times until the desired 
properties are obtained. Furthermore, the degree of engagement of opposing rolls, the 
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dimension, shape and spacing of the teeth on the opposing rolls, and the size of the 

rolls can be chosen to produce the desired properties. 

In an alternative embodiment, the process of the present invention may be 

practiced in combination with the incremental stretching operation disclosed in the 
5 aforementioned U.S. Pat. No. 4,1 16,892 issued to Schwarz on Sep. 26, 1978, which is 

incorporated herein by reference. For example, the film may be incrementally stretched 

as disclosed in Schwarz and then fed through the opposing rolls of the present 

invention. The above sequence may be reversed and/or repeated to produce the 

desired properties in the film. 
10 While particular embodiments of the present invention have been illustrated and 

described, it would be obvious to those skilled in the art that various other changes and 

modifications can be made without departing from the spirit and scope of the invention. 

It is therefore intended to cover in the appended claims all such changes and 

modifications that are within the scope of this invention. 
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WHAT IS CLAIMED IS: 

1. A method for forming a breathable film, the film comprising a blend of a 
thermoplastic polymer with an inorganic material characterized in that; 

a) the film is fed between a first roll and a second roll, said first roll 
comprising a plurality of toothed regions spaced apart by a plurality of 
grooved regions, said toothed regions comprising a plurality of teeth, said 
second roll comprising a plurality of teeth which mesh with said teeth on said 
first roll, as said film is fed between said first roll and said second roll the 
portion of said film passing between the grooved regions on said first roll and 
the teeth on said second roll remains substantially planar forming first regions 
in said film while the portion of said film passing between the teeth on said 
first roll and the teeth on said second roll being formed into second regions 
having raised rib-like elements. 

I The method of Claim 1, wherein said first region and said second region are 
visually distinct from one another 

>. The method of either Claim 1 or Claim 2, wherein said first region is free of 
said rib-like elements. 

The method of any one of the preceding claims wherein said film forms a 
backsheet on a disposable absorbent article. 

The method of any one of the preceding claims wherein said film forms a 
portion of a backsheet on a disposable absorbent article. 

1 The method of any one of the preceding claims, additionally comprising the 
step of: 

b) joining said film to a nonwoven web. 

The method of Claim 1, wherein said film is joined to a nonwoven web to 
form a laminate prior to step a). 
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8. The method of Claim 7, wherein said film is joined to said nonwoven web by 
extruding said film onto said nonwoven web. 

9. The method of any one of the preceding claims wherein said inorganic material 
comprises calcium carbonate. 

10. A method of Claim 1 additionally comprising the step of: 

b) feeding said film between a third roll and a fourth roll, said third roll 
comprising a plurality of toothed regions spaced apart by a plurality of 
grooved regions, said toothed regions comprising a plurality of teeth which 
are substantially parallel to the axis of said third roll, said fourth roll 
comprising a plurality of teeth which mesh with said teeth of said third roll, 
said teeth of said fourth roll are substantially parallel to the axis of said fourth 
roll. 



WO 98/51475 PCT/IB98/00663 

3/8 




Fig. 3A 



WO 98/51475 



PCT/IB98/00663 



4/8 



L c ;n fHT = ^.00 IV UD- 13 mm f1fil> X ly.O fH01Q= 8 
fc \0iimm t ( 



12 



64 



74 



66 



Fig. 4 



BEST AVAILABLE COPY 



WO 98/51475 



PCT/IB98/00663 



5/8 




' - : 



O ■ 

3 '.n 



Fig. 4 A 



BEST AVAILABLE COPY 



WO 98/51475 



6/8 



PCT/IB98/00663 



THI- 5.00 IV 



RAG- K PHOTO- 





Fig. 4B 



WO 98/51475 PCT/IB98/00663 

7/8 




Fig. 5 



WO 98/51475 PCT/IB98/00663 




Fig. 7 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 B29C55/18 



If. .ational Application No 

PCT/IB 98/00663 



According to International Patent Classrfication(lPC) or to both national classification and IPC 
B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 B29C 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 91 12125 A (CLOPAY CORP) 22 August 1991 
see page 6, line 1 - line 22 
see page 8, line 17 - line 25 

EP 0 338 747 A (RASMUSSEN 0 B) 25 October 
1989 

see page 10, line 20 - line 25; figures 
1-3,5A,5B 

EP 0 350 034 A (GRUBER BRUNO) 10 January 
1990 

see column 6, line 5 - line 13; figure 9 



1-10 



1-10 



1-10 



US 5 518 801 A (CHAPPELL CHARLES W 
21 May 1996 

cited in the application 
see figures 5,5A,36,37 



ET AL) 



1-10 



□ 



Further documents are listed in the continuation of box C 



ID 



Patent family members are listed in annex. 



J Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use. exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



"T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of theinternational search 



24 June 1998 



Date of mailing of the international search report 



30/07/1998 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Attalla, G 



Form PCT/ISA/210 (second sheel) (July 1992) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



Iru jtional Application No 

PCT/IB 98/00663 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



WO 9112125 



22-08-1991 



EP 0338747 



25-10-1989 



EP 0350034 



10-01-1990 



AT 


4 f\ *\ 4 A 

106314 


T 


15-06- 


4 m*\ y"N A 

1994 


All 

AU 


642981 


B 


04-11- 


1993 


All 

AU 


7304691 


A • 

A 


03-09- 


4 m^k 4 

1991 


CA 


2075940 


A,C 


13-08- 


4 >K m%> 4 

1991 


0E 


69102267 


D 


07-07- 


4 ^ah. mm. A 

1994 


DE 


69102267 


T 


15-09- 


1994 


OK 


mm mm mm mm mm, mt 

515501 


T 


4 ^ m\ 

10-10- 


4 mm mm. A 

1994 


EP 


0515501 

^mr mm mm mm mm mm <J> 


A 


02-12- 


1992 

mm m* mw mmm 


ES 


2055593 


T 


16-08- 


1994 


IE 


68677 


B 


• 10-07- 


1996 


JP 


7045174 


B 


17-05- 


1995 


JP 


5505149 


T 


mm mmm mm ^m. 

05-08- 


1993 


US 


5202173 


A 


mm mm mm m 

13-04- 


1993 


US 


5296184 


A 


22-03- 


1994 


US 


5254111 


A 


19-10- 


1993 


AT 


130566 


T 


15-12- 


1995 


AU 


637047 


B 


20-05- 


1993 


AU 


3444689 


A 


24-11- 


1989 


CA 


1332024 


A 


20-09- 


1994 


CN 


1038786 


A,B 


17-01- 


1990 


DE 


68924865 


D 


04-01- 


1996 


DE 


68924865 


T 


14-11- 


1996 


DK 


250590 


A 


17-12- 


1990 


EP 


0411007 


A 


06-02- 


1991 


EP 


0665161 


A 


02-08- 


1995 


ES 


2082773 


T 


01-04- 


1996 


WO 


8910312 


A 


02-11- 


1989 


IE 


72159 


B 


26-03- 


1997 


JP 


2632583 


B 


23-07- 


1997 


JP 


3505184 


T 


14-11- 


1991 


MX 


169245 


B 


25-06- 


1993 


NO 


302876 


B 


04-05- 


1998 


PT 


90306 


A.B 


10-11- 


1989 


RU 


2050310 


C 


20-12- 


1995 


US 


5205650 


A 


27-04- 


1993 


US 


5330133 


A 


19-07- 


1994 


DE 


3922257 


A 


11-01- 


1990 



Form PCT/IS A/210 (patent family annex) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



Im. jtional Application No 



1 Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


US 5518801 A 


21-05-1996 


AU 


7370294 A 


pft-np-lQQc; 




BR 


9407220 A 


1 7-DQ-l QQfi 




CA 


2168771 A 


f)Q-n?-1 QQC 




CN 


1132471 A 


yjc. L\j lijjjo 




CZ 


9600307 A 






EP 


0712304 A 






Fl 


960495 A 






HU 


73593 A 


28-08-1996 




JP 


9501847 T 


25-02-1997 




NO 


960424 A 


02-04-1996 




WO 


9503765 A 


09-02-1995 




US 


5691035 A 


25-11-1997 




US 


5723087 A 


03-03-1998 



Form PCT/ISA/2 10 (patent family annex) (July 1992) 



page 2 of 2 



